A REVISION OF THE FOSSIL, PLANTS OF THE GEXNUS
NAGETOPSIS OF FONTAINE.

By Epwarp W. Brrey,
Of the Johkns Hopkins University, Baltimore.

In the elaboration of the Potomae flora of Marviand for the pro-
posed monograph of the Maryvlind Geological Survey it has been
found necessary to reexamine all of the Virginia materal and
many cases to recast certain of the larger genera where the lmits
have been found to be vague. That the multiplication of species
m the past has been much greater than the facts warranted has long
been suspected, and several writers; notably Seward, have voiced
this view. A careful study only serves {o emphasize this opinion,
and it is proposed to publish several of these systematic revisions
as [ast as they are prepared, since the proposed monograph deals
mainly with species known to occur in Marvland.  Furthermore,
the Patuxent formation, the basal member of the Potomae group,
s extremely deficient in plant remains in the Marvliand avea, while
a representative flora 1s present at this horizon mn Virginia, so that
generic revisions lack balance unless the full data which form the
foundation of the new interpretations are given.

The writer has had the advantage of studving at one time all of
the specimens collected by Fontaine, Ward, Bibbins, and others,
and this method has served to disclose certam ervors of identifica-
tion which resulted from the method of the [ormer, who worked over
a long period of years upon collections from a large number of locali-
ties and without the various types at hand for comparison.  The
writer is under oblications to the UL S, National Museum, where all
of the Potomae tyvpes are lodged, for many courtesies, and he also
gratefully acknowledges the constant advice and eriticism of Dr.
. . Knowlton.

The first. genus to be considered 1s Nageiopsis, which was Tounded
by Fontaine in 1890, for forms apparently allied to the modern
species which make up the Nagaia seetion of the genus Podocarpus.
He characterizes Nageiopsis as follows:

Trees or shrubs with leaves and branches spreading in one plane; leaves varying
much in size and shape, those toward the base of the twigs sometimes smaller than

those higher up, distichous mostly, or rarely subdistichous, opposite and persistent,

PRoOCEEDINGS U. S NaTIONAL Museum, VoL. 38—No. 1738.



>

186 PROCEEDINGS OF THE NATION AL VIUSEUMM. vor. 28,

attached by a short slightly twisted footstalk, usually o the side of the twig, more
rarely shightly within the margin on the upper or under surface of the stem, either
attenuated (oward the baze or abruptly rounded off there, at their ends acute or sub-
acute; nerves zeveral, coaleseing at base fo form a footstalk, forking imnediately at
the base or a short distance above, then approximately paraliel to near the tips of the
teaves, whiere they are romewhat crowded together, but do not converge to a union,
ending in or near the extremily.,

The diagnostic characters which deserve emphasis are the branch-
g habit, the persistent leaves, and the parallel veins which do not,
converge to any great extent i the apex of the leaf. These all
serve to distinguish the species of Nageiopsis from the eyveadaceous
fronds or leaflets, with which they are most likely to be confused.
The cenus Podozamites, for example, which 1s supposed (o be Cyea-
dean, although Seward suggests that it may be Araucarian, s very
similar in appearance, so similar in fact that Professor Fontaine
included a number of Podozamites leaflets in his various species of
Nageiopsis. But Podozamites 1s usually represented by detached
leaves, henee it was deetduous 1 habit: the fronds are not known to
branch, and this is not only a distingquishing character but an argu-
ment against an Araucartan allinity; finally, the veins converge,
more or less, apically.

Throughout the whole order Coniferales the phyllotaxy s as a rule
spiral, more rarely it 1s evelie m character. A true distichous or two
ranked arrangement is unknown, although a great many conifers
with a spiral phyllotaxy are markedly distichous in habit, as for
example, Tacodimn, Nrauwearia, Tunoow, Tarus, ete. 1t seems prob-
able that Nageiopsis was no exception to the general rule: in fact
some specimens show leaves mserted on all four sides of the stem.
More often, however, the exact method of attachment is obscured,
but the more or less twisted base argues strongly for a spiral phyl-
Jotaxy. A distichous habit is strongly cmphasized in fossil impres-
stons which have heen subjeeted to more or less compression, just as
it 1s 1n the case of pressed herbarium speeimens.

There is a suggestion in some speetinens of Nagetopsis that the
base was markedly decurrent as in the modern Araucaria bidunlli.
This is furnished by the extraordinarily large size of some of the
stems, which are irregularly expanded and contracted as if certain
of the decurrent leal bases had been spread out somewhat in the
attening which accompanied fossilization.  This feature is especially
well shown in the portion of the specimen of Nagciopsis zamioides
ficured (fig. 1).  The stem is broad at the base, giving off on either
side subopposite leaves with apparently sheathing decurrent bases.
Above their insertion the stem is considerably narrowed, passing
to a portion obscurely preserved.  Above this point 1t is at least
twice as broad, cantracting to form the narrow base of the right-hand
leaf, while just above the main stem is continued as a much narrowed
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twie, the next leal above, that on the left, having its hase concealed
behind the twig.  In no mstance is the preservation as good as could
be desired, so that the question can not bhe definitely settled, but sueh
examples as that figured go a long way toward proving that at least
some of the forms referred to Nagciopsis had strongly decurrent
leaves and a spiral phyllotaxy.  Similar features are shown in some
of the specimens of Nagciopsis angustifolia and are imdicated in the
latest published figures of this species.«

Fourteen supposed species have been deseribed [rom the Potomae
aroup, in additional one from the Kootanie, and Professor Seward
recognizes a species in the Enghsh Wealden and doubtfully records
a representative from the inferior Oolite of Yorkshire.  The genus is
also possibly represented in the Neocomian of Japan by specimens
which have been identified as Podozamites, ])n't this is far from being
demonstrable.

The Potomac species, exeluding those fragmentary species which
arc not here recognized as rvelated to Nageiopsis, Tall naturally into
three species characterized, respec-
tively, by the possession of very
long linear leaves, very narrow
laneceolate leaves and ovate-lance-
olate leaves.

They are especially characteristic
of the Patuxent formation, m fact
the bulk of the unequivocal mate-

X X F1G. 1. FRAGMENT OF A TWIG OF NAGEIOPOSIS
1'1:11 comes fl'()n] tllc Slng]e locallty ZAMIOIDES SHOWING INDICATIONS OF DECURRENT

LEAVES AND A SPIRAL PHYLLOTAXY. NATURAL

R i e . i
at Freder ](’]\‘\])l”g’ \ LR LU 1 he-‘ SIZE, BUT SOMEWNAT EXAGGERATED.

evidently survived the close of the

Patuxent, however, characteristic specimens of  Nageiopsis augusti-

Jfolia occurring in the lower beds at Federal Hill in Maryland, and at
rarious Patapsco outerops in Virginia.

Regarding the botanical aflinity of Nageiopsis, Professor Fontaine
has repeatedly pointed out its striking resemblance to Podocarpus.
While admitting this resemblance both Nathorst and Seward have
suggested Araucaria for comparison.”  Although there is; for exam-
ple; considerable similavity between Nageiopsis zamioides and L rai-
caria bidwilli, where in the genus raucaria s there an analocue of
Nageropsis longifolia?  In addition the Araucariexe have their leaves
much crowded and the phyllotaxy is spiral while in Nageiopsis the
leaves are much more remote and the evidence for a spiral phytlotaxy
is not entirely conelusive although probable.  Araucaria has mark-
edly decurrent leaves and this character also ean not be demonstrated

a Monogr. U. S. Geol. Surv., No. 48, 1906, pl. 117, figs. -1, 5.
b This is probably the trueaflinity of Seward’s Lower Oolite Nageiopsis. Jurassic
IFlora, pt. 1, 1900, p. 288, pl. 51,



188 PROCEEDINGS OF THE NATIONAL MNUSETI. voL. 38.

for Nagetopsis although, as the writer shows elsewhere in this paper,
there 1s some evidence for both this and the precedine character in
some of the specimens. Taking mto account all of the facts obtain-
able, however, the reference of Nageiopsis to the Podocarpen seems
reasonably well established, at least the facts at our command do not
warrant. our making any changes at the present time although the
possibility of  Nageiopsis being related to the abundant Mesozoie
Araucariexe should not be lost sight of.

The existing spectes of Podocarpus comprise about two score forms
and they are as dominant representatives of the Coniferales in the
Southern Temisphere as are the pinesin the Northern.  They extend
northward to China and Japan through the last Indian region and
have representatives m all three of the ¢reat southern land masses.
This peculiar distribution in itself may be considered as an mdication
ol an extensive geological istory, although the records of this his-
tory are not nearly as complete as they are for many other genera.
To summarize brielly there are fifteen or more deseribed species coming
chiefly from the European Tertiary and one of these has been doubt-
fully recognized by Lesquereux in this country at Florissant, Colorado.
The extra-American distribution includes Eocene species in England,
Scotland, IFrance, Ttaly, and Austraha; Oligocene species in France,
Germany, Switzerland, Ttaly, Styvria, Tyrol, and Greeee; Miocene
species in France, Styria, and Croatia; and Phocene species in Ttaly,
The descendants of Nageiopsis have not, however, been recognized in
later American deposits,

The comparison of Nageiopsis with Podocarpus is more especially
with the section Nageia, one of the four seetions mto which Eichler @
divides Podocarpus.  Nageia, formerly regavded as a distinet genus,
has a broad form, numerous parallel veins, and lacks a midrib, the
latter being present in the other three seetions of the genus. Tt may
be questioned whether the reduetion of Gaertner's genus to a section
of Podocarpus 1) Herétier, as clearly expresses the natural facts as
they would be emphasized by its retention as a distinet genus.
Nagcia has about a dozen species ranging from Japan southward to
the Iast Indies and New Caledonia.

It has seemed wiser i considering detached and fragmentary leaves
such as are those specimens which have been referred to Nugeiopsis
from the Shasta, Lakota, and Kootanie formations to fully indicate
their extremely doubtful character. Likewise i regard to the
allinity of some of the fragmentary detached specimens of Nageiopsis,
so called, Trom higher horizons in the Potomace group mn cases where
there 1s absolutely no evidence that they are so related they have been
referved to Podozamites ov Zamites, genera broad enough to include
them without the implications and the contravention of the generic
diagnosis which would be involved in retaining them i Nageiopsis.

a In Engler and Prantl.
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NAGEIOPSIS LONGIFOLIA Fontaine.a

Nageiopsis longifolia Foxraixe, Monogr. U. N, ‘(-nl. Surv,, No. 15, 1890, p.

195, pl. 75, fig. 1; pl. 76, figs. 2-6; pl. 77, hm 25 pll 78, figs. 1-5; pl. 79
g, 7; pl. 85, figs. 1, 2, 8, 9.—? IFoNTAINE, 1D l)1l]¢-r and Stanton, Bull. (}ml
Soc. Amer., vol. 5, 1894, p. 450. -2 FoxTaiNg, in Stanton, l»ull 133,
Geol. Surv., 1896, p. 15.— FFonrtaiNg, in Ward, Monogr. U, 8. Geol, Mm .
No. 18, 1905, pp. 259, 311, A4, 191, 510, 528, 548, 557; pl. 68, figs. 9-12;
pl. 73, fig. 9 (not pl. 45, figs. 1-5).—? Kyxowwvron, in Diller, Bull. Geol.
Soc. Amer., vol. 19, 1908, p. 386,

Angiopteridium strictinerve FoNtaiNg ? 1n Diller and Stanton, Bull. Geol. Soc.
Amer., vol. 5, 1894, p. 450, Fonrtaing, in Stanton, Bull. 133, U. 8. Geol.
Survy., 1896, p. 15.

Nageiopsis crassicaulis 1'oNTAINE, Monogr. U. S, Geol. Surv., No. 15, 1899, p.
198, pl. 79, tigs. 2, 6; pl. 82, hie. 1; plo 81 figs. 3,9, 11,

Deseription.—Branching lealy twigs of large size, stout and thick,
apparently branched in approximately one plane.  Leaves linear-
lanceolate, often shghtly curved, somewhat invquilnt('r;lll_\' narrowed
into a short slightly twisted petiole: above gradually narrowed to
the acute or subacute tip. Length, 8 to 20 em.; width, 5 mm. to
1.3 ¢m.  The leaves are not crowded and usually appear opposite
or subopposite, as il inserted on the lateral margins of the stem,
although at times they seem to he attached to its upper or lower
side.  As previously remarked, none of the matertal 1s conclusive
in regard to the phyllotaxy. Veins nine to twelve in number,
usually ten, forking only at the base and running parallel until
they abut agamst the leal margin, about 0.7 mm. apart, somewhat
coarser in caliber than in the other members of the cenus, distinet
on both surfaces of the lamina and apparent)y not immersed.  Leal
substance not cortaceous.

This species 1s quite distinet from its congeners, and the great
development of its evergreen folinge must have rendered 1t a most
striking objeet in life.

Included under this species are the few and rather poor remains
upon which Fontaine founded Nageiopsis crassicaulis.  All but one
of the specimens which that author so names arve fragments of de-
tached leaflets, somewhat shorter and broader than the typical
leaves of Nageiopsis longifolia, but absolutely uncharacteristic and
incapable of identification.  The specimen with leaves attached s
obviously a poorly preserved fragment of a twig ol Nageiopsis
longifolia.

This species occurs abundantly in characteristic and fine specimens
at Fredericksburg. Tt has also been recorded from a large number

v

a Irites alaskana Tesquercux is made a synonym of this species in Monograph 48,
According to the principles so often set forth by Professor Ward, this species should
be renamed if Iriles alasbana is included in i1, sinee the latter was published three
vears before Nageiopsis longifolia.  As the Alaska remains are not those of a Nager-
opsis this name is omitted from the synonymy.
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of localities in Virginia and Maryland, mostly as detached specimens,
generally with the base and apex missing, so that the record of its
range is somewhat unreliable, nor can it be otherwise from the
nature of the matertal.  These doubtful occurrences are indicated by
a query i the table of distribution.

Professor Fontaime has recorded this species from Cape Lisburne,
Alaska: from several Californian localities referred to the Shasta
group: from the Kootaine formation at Geyser, Montana, and from
the Lakota formation in the Western Black Hills, at Barrett, Wyo-
ming.  Referrmg to these very briefly, 1t may be said that the
Alaska locality 1s much older than any of the others, and the fossils
referred  to this species, previously identified by Lesquercux as
[rites alaskana lesquercux and Baiera palmate 1leer, are entirely
uncharacteristie, and, m the writer’s judgment, are in nowise related
to Nagciopsis.  The Shasta records are based entirely on small
fragments, which show only the middle portion of leaves and often
lack the venation.  The following quotation from Fontaine’s report
(1905, p. 259) sufliciently indicates thewr reliability: “The presence
of N longifolia in the flora of the Shasta formation can not be posi-
tively determined from the specimens found.”

The Kootaine record is likewise extremely doubtful, and 1s based
on five or six fragments from Geyser which are unattached and show
neither bases nor tips.  The specimens reported from the Lakota
formation are also all fragmentary and uncharactenstic, and while
we would expect to find this species in the west, the nature of the
remains thus far collected scarcely justifies the identifications which
have bheen based upon them, and as furnishing facts for stratigraphic
correlation they are absolutely valueless.

Occurrence.—ParTUuXeNT roryatioN.  Duteh Gap, Kankeys, Cock-
pit Point, Telegraph station (Lorton), Virginia. ARUNDEL FORMA-
rioN.  Langdon, District of Columbia.  PararscororymaTioN.  Near
Brooke, Mount Vernon, Deep Bottom (), Chinkapm Hollow (?),
Virgima; Fort Foote, Federal 1ill, Vieegar INLIL (4, Maryland.
(1) Laxora rormation.  Barrett, elifl on north side of valley of South
Fork of Hay Creek, Wyoming. (?) KooraiNe rormatioN.  Geyser,
Montana. (7)) Snasta rormarioN.  Knoxville and Horsetown beds,
Tehama County, California.

NAGEIOPSIS ANGUSTIFOLIA Fontaine.

Nagetopsis angustifolic Fontaise, Monogr. U, S, Geol. Surv., No. 15, 1890, p. 202,
pl. 86, figs. 8, 9; pl. 87, figs. 2-6; pl. 8§, figs. 1, 3, 4, 6-8; pl. 89, fig. 2.—1FoxN-
raiNe, in Ward, 19th Ann. Rept. UL S Geol. Surv., pt. 2, 1899, p. 684, pl.
168, fig. 7.—Foxraive, in Ward, Monogr. U, S, Geol. Surv., No. -8, 1905,
pp. 219, 491, 516, 528, 560, pl. 117, figs. 4. 5.

Deseription.—Much branched stems, of comparatively large caliber.
Leaves vartable in size, becoming smaller on ultimate twigs, but con-
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st mt n thon pl()])()l'[l()l]\ very long and narrow, ]in(':n'—lnn('oolulo,
sonietimes somewhat faleate, acute, averaging about 3 mm. in width,
in some instances ouly 1.5 mm. wide, greatest width observed 4 ..
length 2 to 7 eni., averaging about 5 cm.; veins of fine ealiber, gen-
erally eight in number, sontetimes observed to fork at the base.  An
abundant speecies suggestive of Cephalotaropsis in general appearance,
but perfeetly distinet and easily  distinginshed by the stomatal
egrooves of the latter.

Occurrence.—Paruvxext roryvatiox.  IFFrederiekshurg, near Duteh
Gap, near Potomae Run, Virginia: Sixteenth street, Distriet of Co-
lumbia.  Arvxpen rormarion.  Bay View, Marviand. Pararsco
rormarioN.  Near Brooke, Mount Vernon, Virginia: Federal T,
Fort Foote, Fort Washington (7)), Marviand. (/) Lakors rorMma-
110N,  Barrett, Crook County, Wyoming. (/) SHASTA FORMATION.

NAGEIOPSIS ZAMIOIDES Fontaine.

Nagetopsis zamivides FONTAINE, ‘\lnn:wr U. 8. Geoll Surv., No. 15, 1890, p. 196,
pl. 79, figs. 1, 3; pl. 80, figs. 1, 2, 4; pl. 81, figs. 1 6. Foxraivg, in Ward,
Monogr, U. S, Geol. Surv., No. 48, 1905, pp. 510, 521, H28, 515

Nagetopsis recurcata FonraiNg, Monogr. UL S, Geol. Surv., No. 15, 1890, p. 197,
pl. 75, fig. 2; pl. 79, fig. 4; pl. 80, fig, 3.

Nagctopsis deerescens FontaiNg, Monogr. UL S, Geol. Surv., No. 15, 1890, p. 199,
pl. 77, fig. 3.

Nageiopsis ovata FoxtaiNe, Monogr. UL S0 Geol. Surv., Noo 15, 1890, p. 199, pl.
77, fig. 45 pl. 80, fig. 5.

Nageropsis heterophylla FoxraiNe, Monogr. UL S Geol. Surv,, No. 15, 1890, p. 201,
pl. 84, fig. 4; pl. 86, figs, 6, 75 pl. 8K, figs. 2, :') ~—-FoxraiNe, in Ward, Monogr.
U. S, Geol. Surv., No. 48, 1905, pp. 219 (? ) 83, 520, 518, ;')fil ])l 117, lig. 6.

Nageiopsis microphylla FontaiNg, Monogr. U7, K. (:Oul. Surv., No, 1890, p. 201,
pl. 84, tig. 65 pl. 85, fig. 145 pl. 86, figs. 1-3, 5.- FoNrTaiNe, in \\ ard, .\]mmf_rr,
U. 8. Geol. Surv., No. 48, 1905, p. 484,

Nagetopsis of. N, heterophylla FontaiNg, Sceward, Wealden Flora, pt. 2, 1895,
p- 211, plo 12) fig. 3.

Deseription.— Leaves ovate-lanceolate, proportionately shorter and
wider than in N, angustifolia and muech shorter and more rounded in
outhne than in V. longifoliu, broadest toward the rounded base, the
maximumn width observed being 1.5 em., although the average width
is nwuch less and may be put at 1 em. or shehtly less; very varable in
size, tip generally acute, although an occasional speetmen may be
obtuse. The greatest length observed 1s S emi., but the average length
1s much -less than this, and may be placed at 3 em. to 4 enn
Oceasional twigs like the solitary specimen deseritbed as N deeres-
cens or the specimens referred to N. microphylla may be much
smaller than the above: the latter are, however, of the same gen-
eral shape, while in the former case the fact that the Luger leaves
at the base of the specimen are replaced by very minmute leaves indi-
ates that the specimen 1s an abnormal twig.  Veins fine in ealiber,
somewhat remote, generally six to nine i number, forking at the base
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and diverging rapidly at fiest, then parallel until they abut upon the
e,

While it might seen at fiest sight that too great o variety of leaf
formes had been lumped under this speeifie name, the great variability
ol the leaves on single twigs should be kept in mind. The leaves in
the type Tarms are commonly smallest toward the base of the twigs,
as they are also an the Noovata forms.  In N deereseens the hasal
leaves ave one hundred pereent longer than nrve the suceeeding leaves.
[t the forms desertbed by Fontane as N Leteroplylla the leaves are
especially varable) some being adentieal with those he ealled N,
vricroploglla, while others are hike those he calls No decreseens, others
st stmualuwting las N ovala and N zamiowdes with two or more of
these types present on the same (wigs.  Others referred by lam to
N zancoddes show an equally wide range of varimtion. 1 have figured
(heeo 2) aspecimen labeled No zamiowdes which shows but five leaves,

and ineludes leaves easily veferable (o s

\\\\ N speeles mf'rm/’/:!//‘/(l. (/('('r:'.w'(’.n.\-, ovala, ./u'h'r-
~ A aphylla, and zamioides, leaving only his V.

; - “‘ recureata 1o be accounted for.  Sinee these
L " \\' lntter are detached, there is veatly no prool
1 that they are correctly identilied.  They nve,

- ' however, exactly like certain somewhat [al-

. - cate leaves ol No zamiowdes found on twigs

\ ~» among normally  steaight leaves, so that

7 there is hittle doubt but that the Vieginia
specimens ave refernble to this species. The

Fie @ Pt or sactioras zan- lormoadentified as Noyecorvata from Vinegar
tomes snowisa vacienony s Maevland, s different from the others
FORM AND SIZIS OF LEEAN RS, . - .

and s n Podozanates leallet.  Corroborate
cvidenee s faenished by the simlavity i venation charaeters and in
the Taet that all huat one of the six so-called species, N decreseens, ave
feom the single mited exposure at Fredevieksburg, and this was
deseribed Trow aneav-by and probably syvuchronons outerop and is
reully present at Predericksburg attached to o twig lnbeled N hetero-
phylla. 1cone of them ave again associnted at the Duteh Gap loeahity.

Agaan at Frederviekshurg the typieal zamioides of Fontaine are very

abundant, while the vaeinnts which he deseribed as sepnete species

arve represented inosome cases by a single speeimen, i others by bt

(wo or three specimens. I think a glanee ot the vavious figures in

Fontame’s monogeaph and o pernsal of the accompnnying deserip-

Cons will be convineing

teuad

and this s only emphasized by o consulta-
Gon of the specimens themselves,

Compare forexanmple, fig. 5 ol ovata with lig. 3 of zanioides and it will
he seen that thex might have been denwn from the snme specimens.

This is likewise true when the single specimen of N decresceus s
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compared with fig. 3 and fig. 6 of N werophylla, and similar compar-
isons ean be made back and forth indefinitely.

Seward ¢ desceribes and ficures o few small fragments Trom the
ISnglish Wealden at Hastings and Eeeleshourne, whicle he compares
with N. heterophylla Fontaine.  The specimen heured shows well the
hranching habit, and as near as can be judged| is a species ol Nageor-
opsis.  Since, however, the name N. heterophylla 1Fontaine becomes a
synonvin of N. zamioides Fontaine, the linglish fossils may be given
the Tatter name without question, it scems to me.

Occurrence.  Parexest vorsartion.  Fredervieksburg, Duteh Gap,
Cockpit Point, near Potomae Run, Virginia,  ARUNDEL FORMATION.
Lanedon, Distriet of Columbia: Bay View, Hobb's lvon Mine (4),
Marvliaud.,  Pararsco  rorvariox. Vinegar  Hill Overlook  Tnn
Road, Marvind. () Sunasry rorymariox. Tehama County, Cali-
fornta.

It renains to notice several forms deseribed as species ol Nagoio psis
and which are obviously not related to that genuse The fivst to he
considered 15 Nuaciopsis acuminala Fontaine, founded on a single
detached leafl from near Telegraph Station, Virginia.  Professor 1Fon-
taine’s ligure is quite aceurate i outline and the veins are very dis-

“veins not seen:” they number about twenty

tinet althoueh he savs
and are thus more nwmerous than in Nageiopsis, besides being
coarser and more distinetly mmmersed. This leal appears (o be
identical with the leallets ol Podozamites acutifolins of the same
author, some specimens of which have been found at this same
locahty.

Another Torny, named N subfaleata by Professor Fontaine, is also
hased on o single imperfect specimen which came from near Duteh
Gap, Virginia.  As figored and deseribed it presents no characters
by which 1t ean be recognized and none which ally it with Nageiopsis.
The writer has been unable to Joeate this specimen in the National
Muscum collections. Professor Fontaine says of it: “ s position s
doubtful, and it may he o Sequoia; for the footstalks seeny 1o be
decurrent.  They leave imprints on the stem resembling those of
Scquoia.” 1t is extremely probable that this specimen should be

referred (o Scquoia, as Fontaine suggests.

o Wealden Flora, pl. 2, 1595, po 211, plo 12, fig. 3.

I'roc. N M Lovol.3s—10

llo
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PODOZAMITES INZAEQUILATERALIS (Fontaine), new combination.

Nageiopsis obtusifolia FoxTAINEg,@ Monogr. U S, Geol. Surv., No. 15, 1890, p. 200,
pl. 85, fig. 7. FFoxraine, in Ward, Monogr. 7. 8. Geol. Surv., No. 48, 1906,
p- 8L

Nagetopsis inwguilateralls 1FoxrTAINE, Monogr. UL 8. Geol. Surv., No. 15, 1890,
p. 200, pl. 85, fig. 6.

Nageiopsis montanensis Foxraixe, in Ward, Monogr. U. 8. Geol. Surv., No. 45,
1906, p. 312, pl. 73, fig. 7.

The description of N, wweequidateralis 1s an alliteration of that of
the preceding N obtusifolia. Tt is based on a single specimen.
Vemns are twenty-two m number, muel thicker than i Nageiopsis
and like those v N. acimwminata, which has already been referred to
Podozaniites.  They converge toward the tip of the leaf, which is
missing in the specimen.  Leal pedicellate at base.

N moutancusis, lrom the Kootame at Gevser, Montana, is based
on a single detached leaflet with nineteen or twenty veins, convergent
in the obtuse tip. There s absolutely no ground for including it in
Nageiopsis.  The inwquilateralis specimen conies from  Kankeys,
Virginia, and obtusifolia was found near Potomace Run and at Cockpit
Pomt, Virginia.

These imperfect forms are suggestive of Podozawites affinis (Sehenk)
Schimper of the Wernsdorfer schichten, but are not representative
cnouch for accurate comparison.

Occurvence.  ParvxeNt rormatioN.  Kankevs, Cockpit Pomt,
near Potomace Run, Viremia.  Kooraxie rorymartion.  Geyvser, Mon-
tana. .

PHYLLITES LATIFOLIUS (Fontaine), new combination.
Nageiopsis latifolia FoxTaiNg, Monogr. U, N, Geol. Surv., No. 15, 1890, p. 198,
pl. 82, fig. 3.— FoxTaINg, in Ward, Monogr. U. 8. Geol. Surv., No. IS, 1906,
p. 260, pl. 68 fig. 13,

Description. —* Leaves very broad and short, base and apex not
seen; leal-substance thing shape of leaves probably broadly elliptical:
nerves not fully discelosed, but probably branching near the base:
they are then approximately parallel to near the apex, followimg the
marging, and parvallel.”™  Fontaie, 1890,

This species was based on several detached leaves, from near Duteh
Gap Canal and Potomae Run, none of which show base, apex, general
form, or method of attachment, the most complete one found being
the one ficured.  They present no characters which ally thent to
Nagcaiopsis, from whieh theyv are excluded by their deciduous nature.
The single specimen which Fontaine identifies as this species from

aThe specilic name obtusifolia can not be used for a species of Podozamites, as there
has heen quasi use of this combination by lleer: Handl, Kongl. Sven. Vet. Akad,
(F1. Foss. Arct., vol. 4, pt. 1), 1876, p. 39, pl. 8, fig. 6.
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the Shasta is cqually unsatisfactory, and judging by the analogies
furnished by the existing Podocavper it seems extremely unlikely
that conifers of the Nagciopsis type should have included such broad-
leaved forms.

They are possibly referable to some of the large-leaved Cyeadacen
of the Lower Cretaceous, Professor Fontaine suggesting their possible
reference to Podozamites (el grandifolins Fontaine).  They may also
be compared to conifers of the Dammara type, but the material
collected up to the present time s ineapable of throwing any ligcht on
their true botanteal aflinity.

Occurrence.—~PaTUuxeNT rorymarion.  Near Duteh Gap, near Poto-
mace Run, Virginia.  (2)Snasta rorMaTioN.  Near Riddles, Oregon.



